Objectives: To compare gynaecological and breast cancer patients in their information-seeking behaviours, usefulness of information sources and ongoing care needs after discharge to prevent the onset of lymphoedema. Methods: We conducted a consecutive cross-sectional survey in an oncology hospital. Adult patients with stage I, II or III gynaecological or breast cancer who had undergone lymph node dissection and had not been diagnosed with lymphoedema were eligible for inclusion. The survey explored physical health status, knowledge of self-care, information-seeking behaviours, information sources and need for ongoing care from an oncology hospital and/or community health centre. Results: Among 254 patients recruited, 202 responded (79.5% response rate). In total, 147 patients were eligible for statistical analysis. Irrespective of cancer type, the most commonly sought information was lymph drainage. Information on preventing weight gain was sought more often by breast cancer patients than gynaecological cancer patients. Regardless of cancer type, the most common information sources were nurses at an oncology hospital. Gynaecological cancer patients perceived nurses at the oncology hospital as useful for understanding risks, symptoms and prevention of lymphoedema. Irrespective of cancer type, ongoing need for help with lymphoedema prevention was reported both from the oncology hospital and the community centre. Limb symptoms, poor health status and poor knowledge affected the ongoing needs of gynaecological cancer patients at the oncology hospital, whereas poor health status affected ongoing needs in community health centres among both types of cancer patients. Conclusions: Both gynaecological and breast cancer patients reported ongoing care needs, but that details of information-seeking behaviours differed.
Introduction
Information-seeking behaviour can be defined as a way to solve problems (1) . Several factors may motivate such behaviour (e.g. demographics, knowledge, anxiety about problems or self-efficacy) (1, 2) . Cancer type may also affect information-seeking behaviours. For example, a systematic review found that gynaecologic cancer patients are less likely to seek information than breast cancer patients (3) . Some of these factors may also affect the utility of the information source (1) . Empirical studies among cancer patients have revealed that women sought more information via the Internet than men (4) , and that women with higher education levels were less likely to seek information from healthcare professionals (5) and more likely to use multiple sources (6) .
Secondary lymphoedema (SLE) following cancer treatments is a distressing chronic condition that significantly and adversely affects patients' physical function, sexuality, employment and quality of life (7, 8) . Several risk factors (e.g. lymph node dissection, body mass index (BMI) ≥25 kg/m 2 ) have been consistently reported (7, 9, 10) , and the risk of onset continues to be high for sometime after treatment (7, 9) . High-risk cancer patients are therefore often worried or anxious about developing SLE (11, 12) . To improve their quality of life or cancer survivorship, preventive measures (self-care) including limb exercises have been suggested (13) (14) (15) . Patients at risk are expected to continue self-care for the rest for their lives, but patients often find this difficult without ongoing support from healthcare professionals (12) .
A previous study of SLE-related information-seeking behaviour that included only breast cancer patients reported that information provided after surgery by healthcare professionals was perceived by patients as insufficient, inadequate or confusing. Information was often not available, either from healthcare systems or elsewhere, and many patients remained frustrated or anxious about SLE (16) . Other studies have described SLE-related information sources (17) , differences between information sources on the presence and absence of swelling in a limb (18) and associations between information sources and the use of preventive measures (6, 18) .
All previous studies of breast cancer patients (6, (16) (17) (18) were carried out in medical institutions where information about SLE and self-care was not routinely provided, so we do not know much about the effect of routine information provision in a clinical setting. Additionally, no research to date has investigated what information about SLE patients sought after discharge, the usefulness of SLE information sources and how patients would like to receive further support (location and length of time after discharge) to help them to manage SLE-related self-care. As previous studies have shown, gynaecological cancer patients feel less informed about side effects of treatment, report lower quality of life (19) and seek less information (3) than breast cancer patients. Comparisons of SLE-related information-seeking behaviours, resource utility and ongoing support needs according to cancer type would help healthcare professionals to improve current practice in and/or beyond the healthcare system.
The purpose of this study was therefore to compare gynaecologic and breast cancer patients in (i) the amount and subject of information sought after discharge, (ii) the number of information sources used and their degree of usefulness and (iii) the number of patients reporting ongoing care needs, when and where they wanted support and factors associated with patients' ongoing need for care to prevent SLE.
Methods

Study design and procedure
This was a cross-sectional survey study in an oncology hospital in Japan. Details of the study protocol have been described elsewhere (20) . Briefly, inclusion criteria were (i) adult (≥20 years old) breast or gynaecological cancer patients who had undergone lymph node dissection, (ii) who did not have swollen limbs at the time of the study, (iii) with stage I, II or III cancer and (iv) who were proficient in Japanese. Oncologists and a researcher explained the purpose and nature of the study to every participant and obtained oral consent to participate. Gynaecological cancer patients were recruited by oncologists at outpatient clinics; breast cancer patients were recruited by oncologists at outpatient clinics or by the first author at inpatient clinics for 6 months. Ethics approval was obtained from the National Cancer Center (No. 2015-319) and the Graduate School of Nursing, Chiba University (No. 27-11 A).
Measurement
Patient background information
Questionnaires were used to establish each participant's age, level of education, job status, marital status, other household members and the presence of family members requiring home care. Participants were asked whether they perceived information provision about SLE prevention before discharge to be sufficient or insufficient. Cancer stage, month and year of surgery, types of surgery, radiotherapy and chemotherapy were obtained from medical records.
Physical symptoms in limbs
Physical symptoms in limbs at the time of study were assessed by five items used in a previous study (21) . These were pain, numbness, loss of strength of limbs, poor range of motion, and burning feeling or skin redness, with dichotomous responses (absence = 0 or presence = 1).
Physical discomfort in daily activities
The degree of physical discomfort in carrying out daily activities was assessed using five items developed in a previous study (22) . These were discomfort with work/household chores, grooming, hobbies, sleeping and meeting friends, with a scale of five faces (from a big smile to crying). High scores indicated severe discomfort. Cronbach's alpha for the total score, summing the five items, was 0.87 in this study.
Fatigue
The degree of fatigue was assessed using the Cancer Fatigue Scale (23), which includes items assessing the physical (seven items), psychological (four items) and cognitive (four items) dimensions of fatigue on a fivepoint Likert-type scale (1 = no, 2 = a little, 3 = somewhat, 4 = considerably and 5 = very much). High scores indicated severe fatigue. Cronbach's alpha was 0.92 for the physical, 0.83 for the psychological and 0.84 for the cognitive dimension in this study.
Lymphoedema-related information-seeking behaviour SLE-related information-seeking behaviour after discharge was assessed by an item with a dichotomous response (yes/no). For patients who responded 'yes' to the item, further questions were asked about what SLE-related information they had sought after discharge.
Lymphoedema-related information sources and perceived usefulness
For patients who reported seeking information after discharge, SLErelated information sources were assessed by several questions asking where they had obtained the information they needed. Three questions were also asked about perceptions of the usefulness of the information sources in helping them to understand SLE risks and symptoms, and self-care for SLE, and reducing their anxiety about SLE. All these questions used a five-point Likert-type scale (totally useless, useless, neither, useful and very useful).
Knowledge of self-care to prevent lymphoedema Knowledge of self-care was assessed by 25 items (24) . The items included hygiene and skincare, avoidance of stimuli on limbs, observation of limb condition and urgent medical consultations for unusual signs, with a dichotomous response (wrong = 0 or correct = 1). Higher scores indicated better knowledge of self-care. The KuderRichardson-20 (KR-20) (25) coefficient alpha for the total score was 0.89 in this study.
Ongoing support needs for prevention of lymphoedema after discharge
We asked whether participants would have wanted to participate in an SLE prevention class at the oncology hospital after discharge, using an item with a dichotomous response (yes/no). Patients who responded 'yes' were asked a further question about when they would have liked the class. We also asked about participation in an SLE prevention class at a community health centre after discharge, using an item with a dichotomous response (yes/no). Patients who responded 'yes' were asked two further questions about when and with whom they would want to attend.
Statistical analysis
Descriptive statistics (mean, standard deviation, range or percentage) were calculated for all the study variables. To investigate the effect of cancer type on information-seeking behaviour and information sources after discharge, a logistic regression was performed, controlling for level of education, because previous studies identified this as a covariate (5, 6) . To investigate the effect of the information sources on the perceived usefulness of the information, we used a Mann-Whitney U test. To identify factors associated with ongoing support needs after discharge, we used a univariate logistic regression and Student's t-test (two-sided). Potential independent variables were age, education level, physical symptoms, years since surgery, degree of physical discomfort, degree of fatigue and level of knowledge of self-care to prevent SLE. All statistical analyses used SPSS, Version 23 (IBM, Chicago, IL, USA).
Results
Patient characteristics
Among a total of 254 patients who were recruited, 202 returned their questionnaires (response rate: 79.5%). Of these, 147 met the inclusion criteria and were eligible for statistical analysis. The average age was 52.5 years, 70.7% were married women, and 59.2% were in paid work. Most patients (98%) had completed high school education. Approximately 84% thought information provision about SLE prevention before discharge was sufficient. Of the 96 (65.3%) gynaecological cancer patients, approximately 71% had early stage (I/II) cancers, 50% had undergone simple total hysterectomy and 45.9% radical hysterectomy. The average time since surgery was 2.4 years (range 0-9 years). Of the breast cancer patients (n = 51, 34.7%), approximately 90% had early stage (0/I/II) cancers, 64.7% had undergone mastectomies and 35.3% had breastconserving surgery. The average time since surgery was 2.2 years (range 0-10 years).
Physical symptoms in limbs
The majority of the 147 patients (n = 120, 81.6%) reported some symptoms in their upper limb on the side of the operation, or their lower limbs (mean number of symptoms was 2.1, and the range was 0-5). The most frequently reported symptom was loss of strength (59.2%), then numbness (51.7%) and poor range of motion (43.5%) ( Table 1) . Table 1 . Demographics and frequencies of physical symptoms in limbs, by cancer type (N = 147)
Total
Gynaecological cancer (n = 96) Lymphoedema-related information-seeking behaviour after discharge
More than half the patients (n = 92, 62.6%) had sought several items of SLE-related information after discharge (average numbers of items sought was 4.9, range 1-11 items). There were no significant differences between those with high school education and less and those with higher levels of education (P = 0.41). The amount of information-seeking behaviour did not significantly vary by cancer type. The most frequently sought information was about lymph drainage (83.7%), followed by the relationship between cancer treatment and SLE (69.6%) and the mechanism of SLE onset (59.8%). Breast cancer patients were significantly more likely to seek information about prevention of weight gain or obesity than gynaecological cancer patients (P = 0.007) ( Table 2 ).
Lymphoedema-related information sources used after discharge and perceived usefulness
Respondents reported using multiple information sources for SLErelated information (average number of sources was 2.6, range 1-6).
There was no significant difference in number of sources between those with high school education or less and those with higher levels of education (P = 0.65). The most frequently reported source was nurses in the oncology hospital (64.1%), followed by the Internet (62.0%), doctors in the oncology hospital (40.2%) and books (40.2%). Breast cancer patients were significantly less likely to seek SLE-related information from doctors in an oncology hospital (P = 0.008) and significantly more likely to look for cancer survivors and patient support groups than gynaecological cancer patients (P = 0.016) ( Table 3) . Information from nurses in an oncology hospital was significantly more likely than other information sources to have been useful in helping gynaecological cancer patients understand the risks and symptoms of SLE (P = 0.01). Oncological nurses also helped gynaecological cancer patients understand self-care (P = 0.006). The Internet was significantly and inversely associated with perceived usefulness of reduction of anxiety about the onset of SLE among gynaecological cancer patients (P = 0.025) ( Table 4) .
Ongoing support needs to prevent lymphoedema after discharge A total of 107 patients (72.8%) would have been willing to participate in an SLE prevention class. More than half (60.5%) would have been willing to participate in a class at the oncology hospital, and nearly half (46.9%) at a community health centre. Asked about their preferred time between discharge and participation, 37.1% said 2-3 months, 28.1% 6 months and 21.3% 1 year for a class at the oncology hospital (Fig. 1) . For a class in a community health centre, 23.2% patients said it should be within 2-3 months, 37.7% 6 months and 21.7% 1 year of discharge (Fig. 2) . Most patients (82.6%) reported that they would have been willing to participate in a class at a community health centre on their own, 8.7% would have liked to take a family member and 7.2% would have participated with a friend with cancer.
Among gynaecological cancer patients, factors significantly associated with desire for a prevention class at the oncology hospital were the presence of a poor range of motion, higher scores for physical fatigue, severe physical discomfort in carrying out daily activities and higher scores for knowledge of self-care. For breast cancer patients, a higher physical fatigue score was associated with the desire for a prevention class at the oncology hospital (Table 5) . Among gynaecological cancer patients, the factor significantly associated with desire for a class at a community health centre was higher score for physical fatigue. For breast cancer patients, higher scores for physical fatigue and cognitive fatigue were associated with desire for a class at a community health centre (Table 6) .
Discussion
This study investigated SLE-related information-seeking behaviour, information sources and ongoing post-discharge needs for support to prevent the onset of SLE among Japanese gynaecological or breast cancer patients without a diagnosis of SLE. To our knowledge, this is the first study to investigate ongoing support needed after discharge from both an oncology hospital and community health centres among this population. All patients received information about the risks of SLE and preventive self-care while inpatients and the majority perceived that this information provision was sufficient. Several subjective symptoms that have been associated with poor quality of life or severe physical discomfort (18) were reported by the sample group.
Although patients in this study were well informed about SLE prevention before discharge, more than half of the patients sought information after discharge. In contrast with previous studies (1,3), Table 2 . Amount of lymphoedema-related information sought after discharge by cancer type (N = 92)
Total
Gynaecological cancer Breast cancer OR (95% CI) neither education nor cancer type affected information-seeking behaviour. The most common type of information sought was about lymph drainage, which was not affected by cancer type. When health professionals first provide information with patients, it may be helpful to address the differences between manual lymph drainage by lymph therapists and simple lymph drainage by patients and/ or their families. Showing patients how to carry out simple lymph drainage and practising the technique with them may help to increase its use. The second most common type of information sought was about the relationship between cancer treatment and SLE. A similar finding was reported in a previous qualitative study among gynaecological cancer patients with subjective symptoms of SLE (12) . Information about the aetiology of SLE, together with 
Exact test; Mdn, median; IQR, interquartile range. P value was calculated using Mann-Whitney's U test comparing the 'no' responses for each item. self-care, may increase understanding about the importance of selfcare and encourage more patients to use it. However, it may be difficult for patients to understand the anatomy and physiology of the lymphatic system. Healthcare professionals should consider patients' levels of health literacy and the most appropriate timing of this education. Breast cancer patients were more likely to seek information about management of weight or obesity than gynaecological cancer patients after discharge. Weight gain or obesity are risk factors for SLE (7-10), so healthcare professionals should explain that weight control (BMI < 25) is an important part of SLE prevention (14, 26) . As in previous studies (6, 17) , we found that patients were most likely to seek information from nurses in an oncology hospital, and that the information provided increased understanding of the risks and symptoms of SLE among gynaecological cancer patients. Additionally, only gynaecological cancer patients perceived the information provided by nurses at oncology hospitals to be useful in understanding how to prevent the onset of SLE. Unlike previous studies (6, 17, 18) , however, the patients in our study reported the Internet as the second most frequently used source of information. They also reported, however, that information from the Internet tended to be not useful in decreasing their anxiety about the onset of SLE, although previous studies have suggested that it is important to reduce patients' anxiety about the onset of SLE (11, 12) . We did not ask which websites were used to obtain SLE-related information, so it is not clear what sites or what information made patients feel anxious. A further study should explore the content of websites used by high-risk patients after discharge.
Most patients (73%) reported that they would have liked to participate in an SLE prevention class at either an oncology hospital or a community health centres. Patients were most likely to want support from an oncology hospital in the first 2-3 months after discharge, but the need persisted for up to a year after discharge. Physical symptoms (decreased range of motion), higher levels of physical fatigue, more severe physical discomfort in carrying out daily activities and increased knowledge of self-care were significantly associated with ongoing support needs among gynaecological cancer patients. This may be because even though they knew about self-care, the patients felt unable to manage their physical symptoms and poor health without professional support from the hospital.
Patients were most likely to want support from staff in a community health centre in the first 6 months after discharge, but the need varied between 2 months and a year after discharge. Higher levels of physical fatigue were significantly associated with ongoing support needs among gynaecological cancer patients, whereas higher levels of physical fatigue and cognitive fatigue were significant factors among breast cancer patients. For both cancer types, no particular physical symptoms nor levels of knowledge of self-care were significantly associated with the need for support from a community health centre. Patients' need for support from community health centres may suggest that these are potential providers of advice about SLE prevention for high-risk female cancer patients, and this idea has previously been supported by public health nurses in community health centres (24) . A future study could explore how clinical practice in an oncology hospital could be modified to link to services led by public health nurses in community health centres.
Limitations
This study showed SLE-related information-seeking behaviours, information sources and ongoing needs for support from both oncology hospitals and community health centres among gynaecological or Figure 2 . Preferred time between discharge and participation in a lymphoedema prevention class at a community health centre. 
Clinical implications
This study provided useful information about high-risk gynaecological or breast cancer patients' ongoing needs for support to prevent SLE. The majority of patients had perceived that the SLErelated information provided before discharge was sufficient, but more than half sought further information from multiple sources after discharge, irrespective of cancer type. Patients believed that nurses in an oncology hospital were reliable information sources and helped to increase their understanding of SLE and self-care. Information from the Internet was perceived as not useful to reduce SLE-related anxiety among gynaecological cancer patients. Taking into account patients' information-seeking behaviour and the sources of information used after discharge, healthcare professionals should use follow-up appointments to assess whether patients have any misunderstandings about SLE and provide reliable information, as well as responding to any inquiries and concerns to reduce patients' anxiety about SLE. For breast cancer patients, information on weight control needs to be provided.
The study showed that more than 80% of patients would be welcome an SLE prevention class around 2 months after discharge, at either an oncology hospital or community health centre. Among gynaecological cancer patients, the factors associated with wanting to attend a class at an oncology hospital were poor physical function, poor health status and higher levels of knowledge of self-care. Rehabilitation staff in an oncology hospital played a much smaller role as sources of information (just 4.3% of patients in this study used them), but other studies have suggested that patients with physical symptoms, especially poor range of motion, should be given support by rehabilitation staff (27) .
Conclusions
This study has shown that gynaecological and breast cancer patients have ongoing needs for information and support after discharge to prevent the onset of SLE. The type of information sought and the information sources used differed according to cancer type. Ongoing support provision may be required in an oncology hospital to help patients to manage physical symptoms in limbs and poor health status, especially for gynaecological cancer patients. The study suggests that community health centres may be able to provide ongoing support for female cancer patients to prevent the onset of SLE.
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